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1
TELEVISION SYSTEM AND VIDEO
PROCESSING METHOD

FIELD OF THE INVENTION

The invention relates to TV image signal processing tech-
nology; and more particularly to the circuit for synthesizing
the on-screen display (OSD) with the video signal and the
method thereof.

BACKGROUND OF THE INVENTION

Technology for processing on-screen display is commonly
used inmost LCD TV and generates controllable information
or icon on the screen. Thus, the present status can be dis-
played when user adjusts the LCD TV. An OSD control chip
or a built-in OSD control circuit in the control circuit of LCD
TV becomes the key point of the user interface. However, in
conventional TV system, the OSD control circuit generates
OSD information and blends the OSD information with video
signals, and the blended video signal is then de-interlaced.
Since the OSD information is a corresponsively still image,
the blending of the OSD information and the video signal
with motion will cause the difficulty in motion detection of
the de-interlace process. The drawback mentioned above
would induce indistinct images or color mismatch.

SUMMARY OF THE INVENTION

To solve the drawbacks such as the image conflict, color
mismatch, and the indistinct image occurring easily between
image and information while LCD TV is displaying the OSD
information, the invention provides a TV system and its video
signal processing method.

One objective of the present invention is to provide a TV
system including a first IC chip, a first transmission interface,
a second transmission interface, a second IC chip and a dis-
play module, wherein the first IC chip comprises a first logic
module and a second logic module. The first logic module is
applied to process the received video signal by a first video
process, and the second logic module is applied to generate a
still or corresponsively still image. The first transmission
interface is coupled to the first IC chip and applied to transmit
the video signal processed by the first logic module with a first
transmission form. The second transmission interface is
coupled to the first IC chip and applied to transmit the still or
corresponsively still image with a second transmission form.

The second IC chip is coupled to the first transmission
interface and the second transmission interface respectively.
The second IC chip comprises a third logic module and a
fourth logic module. The third logic module is applied to
process the video signal from the first transmission interface
by a second video process. And the fourth logic module is
applied to blend the video signal processed by the third logic
module with the still or corresponsively still signal from the
second transmission interface to generate a blended signal.

The display module is coupled to the fourth logic module
and applied to display image in response to the blended sig-
nal. Therefore, the OSD information could always be dis-
played at the top layer of the screen of the display module and
the drawbacks of the conventional technology can be solved
by this way.

Another objective of the present invention is to provide a
video signal processing method fora TV system. The steps of
the method comprises decoding the received video signal,
and de-interlacing the decoded video signal after decoding
process, and generating a still or corresponsively still image
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signal after de-interlacing process, and blending the de-inter-
laced video signal with the still or corresponsively still image
signal to generate a blended signal, and displaying the
blended signal to make the OSD information always be
shown at the top layer of the screen of the LCD panel.

To make it easier for our examiner to understand the objec-
tive of the invention, its structure, innovative features, and
performance, we use preferred embodiments together with
the attached drawings for the detailed description of the
invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is the sketch map of'a TV system in an embodiment
of the invention.
FIG. 2 is the sketch map of the OSD information.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

As shown in FIG. 1, the digital TV system 200 includes an
analog front end (not shown) for receiving digital TV signal,
a digital TV backend controller 210, an analog TV receiver
250 (abbreviated ATV receiver), a LCD TV controller 260
and a panel 270. Generally speaking, the parts mentioned
above are implemented separately in one or two integrated
circuit chips. And these chips are integrated in one or several
printed circuit boards. In future, the parts mentioned above
may possibly be totally or partly implemented in dies of a
chip. For example, integrating the main functions of the digi-
tal TV backend controller 210 and the LCD TV controller 260
with other functions in a chip, called a digital TV controller,
is a possible integrating method.

In FIG. 1, the embodiment of the invention only explains
the parts related to the feature of the present invention in detail
and other parts of the digital TV system which are not neces-
sary for the embodiment will not be explained in detail. In this
embodiment, the digital TV backend controller 210 receives
a transport packet stream, which has been demodulated and
packet, from the analog front end (not shown). The main
function of the digital TV backend controller 210 is to sepa-
rate the video/audio/system information (V/A/SI) from the
transport packet stream, and decodes the video signal and the
audio signal respectively. Then, the decoded video signal is
performed by the video process before transmitted to the
LCD TV controller 260 for further process.

In this embodiment, the digital TV backend controller 210
includes a CPU 212, a signal separating circuit 214 for sepa-
rating the information (V/A/SI), an audio decoder 216, a
video decoder 218 (such as a MPEG2 decoder), a graphic
engine 220 and a peripheral circuit 222 for communicating
with other outside device, such as a remote controller. The
parts mentioned above are coupled to an audio interface con-
troller 224 and a display processor 236 through an internal
bus 226. The digital TV backend controller 210 also includes
amemory 234 for storing data, the access to the memory 234
is controlled by a memory controller 232, and the memory
234 is coupled to the display processor 236 by a memory bus
230. The internal bus 226 and the memory controller 232
communicate with each other by a bus bridge 228. The com-
ponents of the digital TV backend controller 210 mentioned
above are well known thus the detailed illustration will be
omitted herein.

The audio interface controller 224 receives the decoded
audio signal and transmits the decoded audio signal to an
outside audio output device 242, such as a speaker, for broad-
casting. The display processor 236 includes a video processor



US 9,083,917 B2

3

238 and an OSD (on-screen display) processor 240. The
video processor 238 is applied to receive a decoded video
signal, and execute a particular video process on the decoded
video signal before transmits the decoded video signal to the
LCD TV controller 260 for further process. The video signal
which processed by the video processor 238 is transmitted to
the LCD TV controller 260 through the video interface 244,
such as the CCIR656.

The OSD processor 240 generates a correspondingly OSD
image information according to the command input. Before
blending with the video signal, the OSD image information is
transmitted to the LCD TV controller 260 through another
individual transmission interface 246, such as the DVI or
HDMI interface for transmitting digital signal.

After receiving the video signal transmitted from the digi-
tal TV backend controller 210, the de-interlace processor 262
of'the LCD TV controller 260 de-interlaces the video signal.
Therefore, the interlaced signal is transformed to the progres-
sive signal which is suitable for the panel 270.

If the user desires to switch the screen into a PIP (picture-
in-picture) mode, the LCD TV controller 260 blends the
digital video signal with the analog video signal by the PIP
processor 264, where the digital video signal is transmitted
from the digital TV backend controller 210, and the analog
video signal is transmitted from the analog TV receiver 250.

The video signal processed by each part mentioned above
is blended with the OSD image information from the digital
TV backend controller 210 by the blending circuit 266, and
the blending circuit 266 transmits the blended signal to the
panel 270 for display.

It is noted that the analog video signal received from the
analog TV receiver will also be de-interlaced. The relative
sequence of the PIP process and the other processes, such as
de-interlace, is changeable when designing a system. There-
fore, the scope of the present invention is not limited to the
above-mentioned embodiments.

Meanwhile, the PIP screen not only can be generated
according to the result of blending a digital video signal with
an analog video signal, but also can be generated according to
the result of blending several digital video signals and/or
several analog signals. It is also noted that the image pro-
cesses before de-interlacing and before or after the blending
circuit 266, such as scaling, and color processing, are well
known, the combination of utilizing the image processes
being variable, and thus the scope of the present invention is
not limited to the above-mentioned embodiments.

The LCD TV controller 260 and the digital TV backend
controller 210 also can be implemented by ASIC, dedicated
hardwired circuitry, microprocessor or general-purpose pro-
cessing circuitry. [tis also noted that the present invention can
not only be utilized in the field of LCD TV, but also can be
utilized in the field of flat plat displays including LCOS and
plasma thin-film panel, and non-flat digital TV displays.

To prevent from the frame tear caused by the output fre-
quency mismatch between the digital video signal and the
OSD information, the LCD TV controller 260 also can feed
back the timing control information generated during the
operation, such as the, clock signal, H-sync signal and V-sync
signal, to the OSD processor 240 for synchronization.

In the embodiment of the digital TV system 200 in accor-
dance with the present invention, the OSD image generated
by the digital TV backend controller 210 is not blended with
the video signal until the OSD image is transmitted to the
LCD TV controller 260 through an individual transmission
interface 246. After the video signal has been de-interlaced
and/or PIP processed, the processed video signal are blended
with the OSD image information. Therefore, as shown in FIG.
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3,the OSD image 11 is displayed on the top layer of the whole
screen. And the drawbacks, such as: (1) the indistinct image
or color mismatch caused by the difficulty in motion detection
of the blended signal, and (2) the OSD image 11 covered
partly by the image of the TV program or displayed within a
narrow region in a small picture of the image of the TV
program, are solved thereby.

Although the embodiment above referring to the local OSD
information of the digital TV system 200, the invention also
can be applied to the system information (SI) which is trans-
mitted with the digital TV signal from the far-end terminal.
The system information usually includes a still image, such as
the subtitle at a corner of the screen, a time-corresponsively
still image, such as the closed caption which is switched over
an interval of several seconds following a play, or a space-
corresponsively still image, such as the scrolling or text
crawling located in part of the screen and moves in a steady
velocity.

The above-mentioned signals, alike the OSD information,
are generated or received aside from the video signals, and
thus are still or corresponsively still images with high pre-
dictability, and accordingly are suitable for being processed
utilizing the method according to the present invention. When
applying the present invention to process the system informa-
tion, the display processor 236 further includes a SI processor
to receive the separated SI information and to generate a SI
image signal corresponding to the separated SI information,
and to deliver the SI image signal to the LCD TV controller
260 through an individual transmission interface. Then, the SI
image signal is blended with the video signal which has been
de-interlaced.

The embodiment of the invention refers to a TV system.
The digital TV backend controller 210 and the LCD TV
controller 260 are realized by individual IC chips, and the
transmission interface is realized by the CCIR656, HDMI or
DVI. However, a combination of the digital TV backend
controller 210, the LCD TV controller 260 and other parts of
the digital TV system 200 in one chip also belongs to the
scope ofthe present invention, meaning that as long as the still
or corresponsively still images, such as the OSD information
or the SI signal, are blended with the video signal after the
video signal has been de-interlaced or PIP processed, the
drawbacks of the conventional apparatus or method could be
solved.

While the present invention has been described by way of
example and in terms of an embodiment, it is to be understood
that the present invention is not limited thereto. To the con-
trary, it is intended to cover various modifications and similar
arrangements and procedures, and the scope of the appended
claims therefore should be accorded the broadest interpreta-
tion so as to encompass all such modifications and similar
arrangements and procedures.

What is claimed is:

1. ATV system comprising

a first integrated circuit (IC) chip, comprising:

afirstlogic module, for executing a first video process on
a received video signal; and

a second logic module, for generating a still or a corre-
sponsively still image signal;

a first transmission interface, coupled to said first IC
chip, for transmitting said video signal processed by
said first logic module through a first transmission
form;

a second transmission interface, coupled to said first IC
chip, for transmitting said still or corresponsively still
image signal generated by said second logic module
through a second transmission form;
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a second IC chip, coupled to said first transmission inter-

face and said second transmission interface, said second

IC chip comprising:

a third logic module, for executing a second video pro-
cess on said processed video signal from said first
transmission interface; and

a fourth logic module, for blending said video signal
processed by said third logic module with said still or
corresponsively still image signal from said second
transmission interface to generate a blended signal;
and

a display panel coupled to said fourth logic module, for
displaying according to said blended signal.

2. The TV system of claim 1, wherein said second trans-
mission form applied by said second transmission interface
corresponds to at least one of an HDMI standard and a DVI
standard.

3. The TV system of claim 2, wherein said first transmis-
sion form applied by said first transmission interface corre-
sponds to a CCIR656 standard.

4. The TV system of claim 1, wherein said second video
process executed by said third logic module comprises a
de-interface process.

5. The TV system of claim 4, wherein said first video
process executed by said first logic module comprises a
decoding process.

6. The TV system of claim 5, wherein said first video
process executed by said first logic module corresponds to the
decoding process of a MPEG2 standard.

7. The TV system of claim 1, wherein said still or corre-
sponsively still image signal generated by said second logic
module comprises an OSD image or a system information
image.

8. The TV system of claim 1, wherein said second IC chip
further comprises a fifth logic module to execute a picture-
in-picture process on said video signal processed by said third
logic module and another video signal.

9. A TV system comprising:

afirstlogic module on a first integrated circuit (IC) chip, for

executing a first video process on a received video sig-

nal, wherein said first video process comprises a decod-
ing process;

a second logic module on the first IC chip, for generating a

still or corresponsively still image signal;

a third logic module on a second IC chip, coupled to said

first logic module, for executing a second video process
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on said video signal processed by said first logic module,
wherein said second video process comprises a de-inter-
lace process;

a fourth logic module on the second IC chip, coupled to
said second logic module and said third logic module,
for blending said video signal processed by said third
logic module with said still or corresponsively still
image signal generated by said second logic module to
generate a blended signal; and

a display module, coupled to said fourth logic module, for
displaying according to said blended signal.

10. The TV system of claim 9, wherein said decoding
process executed by said first logic module corresponds to a
MPEG?2 standard.

11. The TV system of claim 9, wherein said still or corre-
sponsively still image signal generated by said second logic
module comprises an OSD image.

12. The TV system of claim 9, wherein said still or corre-
sponsively still image signal generated by said second logic
module comprises a system information image.

13. The TV system of claim 9, further comprising a fifth
logic module for executing a picture-in-picture process on
said video signal processed by said third logic module and
another video signal.

14. A video process method applied in a TV system, said
video process method comprising the steps of:

executing, in a first integrated circuit (IC) chip, a decoding
process on a received video signal;

executing, in the first IC chip, a de-interlace process on said
video signal after said decoding process;

generating, in the first IC chip, a still or corresponsively
still image signal;

blending, in a second IC chip, said de-interlaced video
signal on said still or corresponsively still image signal
to generate a blended signal after said de-interlace pro-
cess; and

displaying an image according to said blended signal.

15. The video process method of claim 14, wherein said
decoding process corresponds to a MPEG?2 standard.

16. The method of claim 14, wherein said still or corre-
sponsively still comprises an OSD image.

17. The method of claim 14, wherein said still or corre-
sponsively still comprises a system information image.

18. The method of claim 14, further comprising a step of
executing, in the second IC chip, a picture-in-picture process
on said video signal and another video signal.
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